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ABSTRACTED -PUB -NO: WO2003087023A 



BASIC- ABSTRACT: 

NOVELTY - Asymmetric anthracene compounds (I) are new, 

DETAILED DESCRIPTION - Asymmetric anthracene compounds of 
formula (I) are new. 

A-Ar-B (I) 

Ar = anthracenediyl group; 

B = 2-60C heterocyclic group substituted with an alkenyl or 
aryl amine group or 
a 5-60C aryl group; 

A = group of formula (i) - (xi) , which may be substituted with 

a 1-3 0C alkyl or 
phenyl group; 

Arl-Ar3 = 6-30C aryl group; 
Ar4 = 6-3 0C arylene group; 

Ar5 = 6-3 0C trivalent aromatic residue group; and 

Rl, R2 = H, halogen, OH, NH2, N02 , CN, 1-30C alkyl, 2-40C 
alkenyl, 5-4 0C 

cycloalkyl, 1-30C alkoxy, 5-40C aromatic hydrocarbon, 2-40C 
aromatic 

heterocyclic, 7-40C aralkyl, 6-40C aryloxy, 2-30C 
alkoxycarbonyl , 3-40C silyl 
or carboxyl group. 

A is not a phenyl group substituted with an aryl amino group 
if B is 

substituted with an aryl amino group, Arl and Ar2, and Rl 
and R2 can 

independently bond to each other to form a ring- structure . 

An INDEPENDENT CLAIM is also included for an organic 

electroluminescence 

element which comprises a negative electrode, a positive 
electrode and one or 

more organic thin- film layers sandwiched between the 

electrodes, and which 

contains a luminescence layer containing this aromatic 
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compound 

USE - The anthracene compound is used for electroluminescence 
elements which 

are used as light sources of electronic instruments. 

ADVANTAGE - Organic electroluminescence elements containing 
this aromatic 

compound can stably emit light having a high color purity 
with a high emission 

efficiency and have excellent durability and stability at a 
high temperature. 
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ABSTRACT : 

A novel aromatic compound having an anthracene skeleton 
and an asymmetric 

molecular structure; and an organic electroluminescent 
element which comprises 
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a negative electrode, a positive electrode, and sandwiched 

therebetween one or 

more organic thin- film layers comprising a luminescent layer, 
wherein at least 

one of the organic thin-film layers contains the aromatic 
compound alone or as 

a component of a mixture. The organic electroluminescent 
element has a high 

luminance and a high luminescent efficiency, has a high color 
purity, and emits 

a blue light. It further has excellent high- temperature 
stability and a long 

life. The novel aromatic compound enables this element to be 
provided. 
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. *v-^/T>^?®^^«#^tiTV>^ (^J;i«. iNpll¥8 - 2 3 9 6 5 5# 

i|#r^¥7- 1 3 8 5 6 1^^^. 0 2 8 d^^mm) o 

ttz, ^MtUt LT7i-;bT> ^7•fe>^#^*:^ffl^'^/i||^^±#F?^2^^8- 
0 1 2 6 0 0 icH/T^^nri^'&c c:®<t-9':j:T>b^-fe>^#^{iWfe^7feiW*4 

3 5 7 1 ^0^*ffl#{-td;. v:h7^;i'T>hv-feWt^#l«^^nTt^^. 

mm^)s\,^rmmKw.nv^^Mti!)^^v^o tt^. 2000-273056 
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tUt)^. TE-^S (A) X{± (B) t?S^n^frpnf5f#Mb 

A-Ar-B (A) 
[^^. Arit^ g^t L<«©^©7>hv-fe>7='-f-;i/S-eS»'g)„ Bit. 

7)u^^}mh L < V -;uT ^ ys*n sii L/ii^^^ii 2-60 (Dmmmm 
5nimMh L < itmm.Wi(DmmwL 5 ~ e o ®t u a^. te— 

S ( 1) ~ ( 1 1 ) ;6>bJl(ftl^ST-* 0 . L < 1 ~ 3 
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3 0 (7)T U A r 4 i>tm^h L < imM^o^UM^ 6 ~ 3 0 or 'J - u > 
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s^ a^^ L < immM(DmmwL 5 ~ 4 0 ® ^ arju^jum. mMtL< }.m 

i^mmMitjmm^ mmL< i.tM.m.^(Dm^ 2-40 (D^^mmmmm. m 

if 6-4 0<7)T';-;U;t+'>S. g^*)L<«^gi^©^^i(2~3 OOTJVzi 

iy^i3fijf^:^}vm. m^hb< itMMWioyMMI^ 3 ~ 4 0 ©i/ u Xtt^iU 

A' -Ar~Ar-B (B) 

T^uy- L < (IT U -;bT ^ 7 UzmMm 2-60 t^^^igS 
t L < {±Mg^©j^lgil 5 ~ 6 0 U -;USr»^ A' it. TIH- 

ss^ ( 2 ) ~ ( 1 2 ) >6>t>ji;fn^aT'* 0. agit l< i ~ 

3 0(D7)u=¥)im. >ntm.^hb<i,tMM^(^7:^=^}imizxDm^^tixi^x 

y»T'S1^$tl/t7i::^.>U»-??{±?ij:l\ 
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(it*. Ar, ~Ar, it. ^H'^timLiz, SMfe L < ttg^Cj^^^ 6 ~ 
3 0 ©T U A r 4 IttMBii I- < imm.^<O^M^Q- 3 0 <Z)T U - b > 

S> A r 5 itmrnh V < 6 ~ 3 0 O 3 -So 
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L < itrnw^omf^l^ 5 ~ 4 0 D7;b+;u*. agl4> L < ttM 

git> L < imm^(omm^ 7 ~ 4 0 (Z)t g^*> l < itmrn^comm 

i(6~40®TU vS. a^*) L < i.mmUo:>^B^ 2 ~ 3 0 ©r^bn 

v+*;u>K-;bS. E^^) L < {iMm.n(om^ 3 ~ 4 0 0 v U 
jK4v;WS-e*>'5o Ar, ^Ara :Ri;R, tRt ti. ^n-en3idL(i:. 

sl^{^i|g'a•L]^4^=P^§^^^^^l-T^>ctv^, ^ (i 2) <^pt±. oxtti-e*>^. 

i^W*ISliP®^i'^'^C< i^) IJiA^ B5IH-Ji§xC (A) Xii (B) T*^^ti^3f# 
*I|B^{±> Tia-^st (A).X(i (B) -ea$n^ir^75:5?#Mb^t|-e*'g> 

o 

A-Ar-B (A) 
A' -Ar-Ar-B (B) 
±13-15^ (A) Xfi (B) {c^5V^T. Arii. S^fe L < «ggl<^)T > h 

±f3-fig^ (A) Xli (B) {3M^T. B{i> 7;l'y^;uSfc L< tiT 'J -^i' 

T 5 /m^^ 1 S^Ly-ci^^if 2-60 ©^t^j^SXtiS^^) L < 
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i( 5 ~ 6 0 <3DT y -ii'ST'*) 9 ^ T;uy^;ua*) L- < itr u -;i/T ^ y a*^* i s 
il L/cJ^^^ 2-60 <z):^m^SX{iT;i^^^;i'S*> L < i±T u -;i/T 5 

-y^;ubf^;b». 2, 2 -v7^^;Ub*:=-;i/». 2, 2-vh'J 

1 . 2 - V h y t'^^bS. 1 - ^ ^^l^T 'J 1 - ^^l^T 
U;pS. 2 - > ^;i/T 'J l -7a:^;i/T 'J ^bS. 2 -7^^;i^T U;i/Ss 
3-7i-;WTU;uS. 3. 3-i?7x^;i/7';;l/S. 1, 2 -v^^^^UT U/u 
1 -7x::^;u- 1 -7'x^;bS. 3 - 7i^;i/- 1 -7'T^;i/S^*We» 

7x-;i/7 5yK. e7x^;i/T5yS, ■f7^;bT5yK> rvh^^^i^r^ 

>'hy;UT5y». v:^7^;i/7^yS> 7x-;b-^-7^;l/7^ yS> 7 
j,^;by^;b7^yS> t:'b-;l/7x^;l/7 5 t'7i:^;U7^ yS> t:'7 

B (DmmL\tmm(oun'mt LT a. ^J^«> l - fn U 2 - l^a 
y^i-S. 3-fDU;u». tf^v'-^wSs 2-\^^)i^:=.)vm. 3-f«; v'^yuS 

^ 1 v-r vKU;i/»> 2— r v^vK'j^bS. 3--rv^>KU;i^s> 4- 

^-V-Y > FUJI'S. S-'Y V-Y>KU;I^»^ 6-^' V-OKUJl/S. 7— fV-f 
> FUJI'S. 2-7'J;uS. 3-7y;l/S> 2-^>y77-;bS. Z--<yV 
77^;l.S, 4-^>V77^;b»^ 5-^>^/7 7^;I/S^ 6-^>V7-7^ 

1 -^yvyy=-)vm^ \-^v^yvyy~)m. 3-^ 7^0^77 



8 



wo 03/087023 



PCT/JP03/04905 



4-+yU;i/S> 5-+yy;bS. 6-4^yy;uS. 7-+yU;b». 8-+^ 

^' y u ;bS. 6 ->r 74^ y u 7 — r v+ / u 8 v+ yy 
2-+y+f-';::^;i/S. 5-+y+-9-U^;uS. 6 -+y+-9-Uc^;bS. i 

3-7i:^>XU V— yl'S^ 4-73:^>X'; vc^;US. 6-7j.-:h>X 
yv-;i^S. 7-7x-t->X'J v^-^l/S. 8-7:c-j->xy 9-7:n 

t > X y P^jum. 1 0 - 7 i > X i - t ^ 2 - r 

^ y 3 -T :7 'J v^-;p»> 4 -7 ^ U v^;i'S> 9 -T v'-zuS 

. 1. 7 -y a^i-yxou i, 7 -7i-^>XD y >- 3 — f 

1. 7-7x-f >XD';>-4-'i';i'a. 1. 7-73.-^ >xau 5 

--f;l/S. 1. 7-7i-:J->XaU>-6— f;bS. 1, 7-7:c-f>xnU> 
I, 7-7i^>XD'; >-9--r;ua. 1, 7-7x•:^>X^ 
U >- 1 0-'r;bS, 1. 8-7:i.:J->Xay >-2-^;l/S. 1. 8-70.-:^ 

>XD y >- 3--r;uS. 1. s-y^i-yxuvi^-i-^jum^ 1,8-7 

i:>-VXn U V- 5— 1. 8-7i^>xn y >- 6 1. 8 
-7x^>XaU>-7 — r;bS. 1. 8-7x-:^>XP y >- 9 --Y^bS. 1 
, 8-7x-^>Xay >- 1 0— 1, 9-7x-t>Xoy >-2-'f ;b 
1, 9-7x:i->XDy v-S-'f^bS. 1, 9 -7x:f->Xa y V- 4 - 

1, 9-7x-tvxDy >-5-^;bS. 1. 9-7ai-^>xn y >- 
6--i';bS. 1. 9-7x-tvxa y >-7--f;^S^ 1, 9-7x-f>xny 

^-S—f^US^ 1. 9-7x':hVXay>-l 0-'f;i/«. 1, 10-7x■^- 
>X□ y V- 2 1. 1 o-7xt->xny >-3-^';l-S> 1, 10 
-7x:^>XDy >-4 --r;bS^ 1. 1 0 -7x:J->Xn y >- 5--f;uS^ 
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a. 2, 9-7i^>xoiJ >-4 2. 9-7^-f>Xay >-5- 
f;!-*. 2, 9-7^-:h>XDy >-6-^;U«. 2, 9-7:>.t>XD';>~ 

7- ^;bS. 2. 9-7a.-f >XD'j>-8-^;ua. 2. 9-7^-t>XD>; 
V-lO—f^bS, 2. 8-7a.-:h>XDU>-l-^;l^^ 2. 8-7:c:J-> 
Xa'J>-3-^;i.S. 2. 8 -7.:-f >xn U >- 4 2. 8-7;^ 
:>->xn';>-5->f;bS, 2, 8 -7 a.:h>;^n U >- 6 2. 8- 
7^-^>XDy >-7-^«, 2. 8-7i-:l->XDU>-9-'f;l.S. 2. 

8- 7^-f>XD'j>-i o-^^l,S. 2, 7-7*:f->;^a';>-i-^;l,S 
. 2. 7-7a.-f >xa'J>-3-^;US, 2. 7 -7:c:f->xn >- 4 

2. 7-7:.-^>xn>J>-5->f;b». 2, 7 -7x^>xp >- 6 
2. 7-7i-:h>xni;>-8-^;ba, 2. 7 -7 vxn y > 
-9-^;bS, 2, 7-7*-:^>XD'J>-l o-^;i/S, 1 -7xf-i;'^;i.S 
. 2-7i-^-y^;i.S. l-7x/5^7i?c^;i.». 2-7xy^7i^*^;bS. 3 

-7a:>'5^Tv^;l.S. 4_-7^y^7C>-_^^g^ j p _ ^ ^ _ ^^^^^ 

1 -7iy + -9-v^;i,S, 2-7iy+-9-i:>-^;bS, 3 -7iy+-9-i?-;bS, 

4-7a.y^-y-i;^;i,S, 1 0-7:..y^i^e;^;i^, 2 y 4 

i>rV^))m. 3-77if:z.;b«. 2-^a.^;l.S. 3-^:^^;^g^ g-p*^ 
;i.t"p-;i,-i-^;l.S^ 2-;^5=-;UfD-;i.-3-^;l,», 2-^^;Hi-n- 
;U-4-^;bS, 2-y^;l,fD-;ix-5-^;l,S. 3 ^;m-D-;b- 1 - 
'f^l'S. 3-^f-;Ufc:a-;U-2— 3 -^^;btrn-;u-4 
3-^^;L'h:a-;i.-5-^;ba. 2 - t -7>;l.trn-;t,- 4 -^^pg^ 3_ 
(2-7ai^;b7-nt°;i.) fa-;b- l 2 1 — f > K y ;b 
4-pt9^;i.-l— r>Ky;ba. 2-y^;i.-3-^>Ky;H. 4-^^ 
^U-S-^rvh-yyixS, 2-t--/5^;H-^>Ky;i.a. 4-t-7>;H- 
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■< y K 'J )im. 2 - 1 - 7*9=- ;b 3 --f > K 4 - 1 3 --r > K 

, -7 :r.-j-y7.^) fb^^uS, :3D^;uS, tf7i^;i/S, ^-7i^;bS 
vT V U V 7 a: ^;UT > h v > K U * V U f 

±iS-^^ (A) {Ii^V^T. Ati. TiB-J|g^ ( 1 ) ~ ( 1 1 ) ij^i^m^fti^ 
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( 1) ~ ( 1 1 ) ^fp^ Ar , -A r 3 it. -tti^ti'i^AHz, M^h L < itM 

m.m(D^m^ e ~ 3 o ©t u a r , itm^h v < iimmm(D^M^ 6 ~ 

1 2 
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L < itrnm^ommB i ~ 3 o ©7;u+;i/S. m^hb< nfm^o^mmm 2 ~ 
4 0 (Dr)i^=-)m. m^h L < imm.^(Dmmf^ 5 ~ 4 0 ^ar)\^^)um 
> L < itmmm(Dmm^ 1 ~ 3 0 ©t;p=i ^^i^s. m.^^ l < liMMSi® 
^^if 5-40 (D'^mt^m^tjmm. a^^> l < {iMam<^j^^i( 2 ~ 4 0 (Z)^ 

2-30 (Or)l^ >l..-K:^;b», gj^*) L < tiMfi^(^j^^^ 3 ~ 4 0 CD v 
U^bS, 3?:ti*;l/**+v;bST^ ^/s, Ar, <hAr2 ^^U^R, iR^ {±. 

A r . ~A r , ©Sgl^, U < tiMSgl©j^^igC 6 - 3 0 <^>7 'J t LTli 

a> 7;b;f^>x-;i'»> T-ir-t-7 h7;u^7>x^;i'S^;6<^tf bti-g>. 

Ar^ ®a^tL<(±Mg^©^^^6~3 O0TU-U>^^LT{i, 7 a. 
-b>S> ^7^U>». 7>h7^lx>S, 7x-^->XUU>S. tfU-U> 
na:=.u>S^ hr7jt:^b>S> :S'--7ac-^>S^ ti*D-iJb>S, 7v 
^:t7i-b>S, ^>V5^;^7i:^b>S, ;f +-9-i?T V* U b 
. 7 X ^;b7 > h 7 - U > K 'J b * V U b f ij U 

^>y+y'JU>S. 7;b:t7>x-b>S. 7-lr-:)-7h7;l/:fv>X- 

R. (Dm.m\.<\mmk<or^ mtLx\,t^ -nx, x, 

X, . X^ omtLXit^Mtmtnz^ TK^li^s p'f-yuS. 
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fu\i')m. -^yrat'jvm. n-y^m. s-f^jvm. ^vr^jvm. t 

n^^v^-yyobVUS. 2. 3-vt KD^v-t-7*^;i,^, 1, 2, 3-h 
•J t KD + i/ypl^;i.^, ^Da>tf^;uS> 1 - d a^^^-^bSv 2 - n □ i 
^^l-S. 2-i?PD^V-r^;US. 1. 2-z^i/uajL^)].m. 1. S-i^^'n 
o^yyatVl.*. 2. 3-v^Dn-t-7*9^«. l. 2. S-h'j^^nu 
t°;u«. -7*nty^;i.S. 1 --/ntj:.^;!.®, 2 -7*a^i5^;bg, 2- 

2. 3-i?yD^-t-:^^>«. 1.2. 3-hy/D^7-Df;l,S. 
3-hVg^;bS, 1 _3_|.'::,^;^g^ 2-3-Kai^;uS. 

1. 2-v3-K^^;i.S. 1, 3-i;^3-hMvyat>S^ 2. 3 
->'3~K-t--/^;uS. 1. 2, 3-hy3-K7-Dt:";i/S, 7 5y7«^;U 
®- yoL^jum. 2-TS.JJL^)m. 2-7^ y^yy^jm. 1, 

2-s;'T5 1. 3-97^ y-ivy'uh'jum. 2. 3-i;T5y- 

t-7*^;uS, 1, 2, 3-h';T5y7Pt>a, i/Ty^^;i,S, l-i^T 
2-vTyi^;b», 2 -i/T/^ vy^^^us^ 1, 2-S?^>Ty 

J^^^l^S. 1. 3-vi.Ty^V7-DtVl.a. 2. 3-vvTy-t~-/^;b» 
> 1 . 2 . 3 - h y vT y 7°P ti>^, h a y 1 h Dif^;L.S, 

2~:^bt2:^^)um. 2~c=.\^u^Vir^)Um. 1. 2 hDj:^;bS, l 
. 3-v-ha^vynf;i.«, 2. 3 -S?- h t -^5^;!^, 1.2,3 
~hV~hu-ru\::)Um. ya.-)im. 2— :h75^;ua. 1- 
T>h';;i.S. 2-7>hVjm^ 9-7>hU;l.S. 1 -7x-:h> h 
2-7:c^>h'J^S, 3-7:c-f>hy;u^, i -7 h V 9-7 
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}iy~2-^)lM. m-:$'~7xc:^;u-4 --r;i/S. m- ^-7i^;i/- 3 -^f;!/ 
m-i5'-7i^;U- 2— r;i^S^ o - h U/bS, m- h U p - h 0 )l 
P- t-7*^;l.7iC^;i/S. p- ( 2 -7a.c^;b7°n yau—jim. 3 
-p<^;i'-2— ^7^;ixa, 4-^^;i/- 1 -:^7^;l/^, 4_^^;i^_l_7 
>hU;uS. 4' -y^;Hf7x^;l.^;uS. 4" - t -7'^;U-p - ^-7^ 
-;u-4-^;US, 2-fD»J;i,S, 3-tra'J;ua, tr^i^-^US, 2-fy 
i^-)m. 3-tryi?^;us, 4-fyi:;^;bS, 2-'fvKy;uS. s—fv 
KU;uS, 4-^>Ky;uS. 5— YVKUibS. G-^- > K 7—0 
h'VJim. 1 V^" > KU^L/S, 3-^ V^> 4— <7-Y>K';;b 

-7U;uS, 3-7U;US, 2 -'^>V'77-;L'S, 3 -'^>y7^-;l^, 4 
-'^:<y7 7:^;i.a. 5-'^>y77-;bS. 6 -^>77 7::^;l/S^ T-'O 
V•77-;^S^ 1 v^>V7 7-;bS. 3 --f V'^>v'7 7-;bS, 
v^>V77:^)um. s—r v-^>y7 7-;ps> 6-^y'^>y77^;i/«. 
7-^v-<>V77^)i^m, 2~=^yvfum. 3-+y>;;us, 4-+yy;u« 
. 6-+yU;i/a. 7-4y';;uS> 8-+yy;i.S. i 

V + yU;US. 3-^ V + y y;US, 4 y^^y 5-^ V4.y 

a. 2-if;i//N*v*U;uS, d -Hj )um. A-t}iJ^VV)m. l-yx. 

2-7x-:h>xyi;^;ua, 3 -7x^>xUi;-;b«, 4 
-7x-^>xyi;^;uS, 6-7x:h>xy>'^;l.S. 7 -7x±>x U i^*^;!. 
8-7x:h>x'Je^::^;uS, 9-7x-^>x';s^^;bS, io-7^i-yx 
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1. 7-7x-:>->;^D"J>-3-^;uS. 1, 7-7x:h>xo U >- 4 

— r;uS. 1. 7-7al:^>x^|;>-5-^';^S> i. 7-7a.f->7>a >j > 

-6— r^US, 1, 7-7i:h>Xn U V-S-'T^bS. 1, 7-7aL-:h>XP 
U>-9-'f;l.S. 1. 7-7:f^>XD';>-l o—fyus. l, 8-7i:h 
>Xai; >-2->(';i^», 1, 8-7a^:^>XnU >-3-^;i/S. 1,8-7 
x-^>XaU >-4 — r;bS, 1, 8 -7:i.:>->xn U >- 5 -^';uS, 1. 8 
-7x:h>Xa'; ^-e—r^ua, l. 8-7x.i'>7.aVy~1-^)im^ 1 
, 8-7xf->xa y >-9— C;l^, 1. 8 -7x-^->xa >J >- l O --f ;b 

1. 9-7x-t>Xny >-2— r;bS. 1. 9-7x-:>-vxnU >-3- 
1, 9 -7i-t->xn y >- 4 l, 9 -7i:)->xn y >- 

5- 'f;uS> 1, 9-7x-:h>XDy v-e—Y^uS, 1. 9-7i-^->XDy 
>-7-^)im.- 1. 9-7x-:h>xay >-8-^;l.S> 1. 9-7x:^>x 

pyv-io-> r;ba> i. i o-7x:J->xpy >-2-^';us. 1,10- 
7x-^>xn y >- 3 --Y;!'*. 1, 1 0-7x-f >xay >-4-^;i/S. 1 
. 1 0-7i-^>XDy >- 5— 2. 9-7x:h>xay>-l-^';u 

2. 9-7x•:^>XDy >-3— r;uS> 2, 9 -7x:h>XDy >-4- 

'f^i'S. 2. 9-7xf->xpy >-5->r;^S^ 2, 9-7i-^>xpy>- 

6- '1';^s^ 2. 9-7x-f >xpy >-7— r;ua. 2. 9-7i^>xpy 

>-8-'i';uS, 2. 9-7x-^->xpy >- 1 0-'i';bS. 2. 8-7x-t> 

xpy v-i-^f^i^s, 2, 8-7x-^->xpy v-s—f^bS. 2. 8-7^ 

-^-vxpy >-4— 2, 8-7x-j-vxpy V-S-^-yuS. 2. 8- 
7x■^>Xay y-e-'f;!.*, 2. 8-7xi->XP y >-7-'f;US. 2. 
8-7x:>->XPy >-9— YjUS, 2, 8-7x:h>Xpy >-l 0-^';US 
^ 2. 7-7x:^>XDy >- 1 2. 7 -7x:^>xp y >- 3 ->f 
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— r;ba, 2, 7-7^:J-VXnU >-6— f;U». 2. 7-7i:h>XPU> 
-8--r;i/S. 2. 7-7x-:^>xaU >-9--r;PS> 2, 7-7i-^->xa 

U >- 1 0 --f l-7i-fv^;ua, 2-7i^v-;L/^, 1-7^^/9^ 
7>^-;b». 2-7:i.y^Tv'-;US. 3-7^y^Tv-;l'S. 4-7:^^^ 

4-7iy+-9-e;^-;bS> 2-3^+•^^-^/u;^S. 4 -:^■+-^^vu;^ 

5-^+-9-yy;bS. 2-:t+-9-vTVU;l.S. 5 -:r^-9-v7 VJ 
3-77-!f^;i/^, 2-^ii^;bS. 3-^x^;uS, 2 1 
— 2->^;i't:n— ;b-3-'f;i'S. 2 -p<^7H:^a-;u-4 
^ 2-y^;H::'n-;i.- B—f 3 ^;i^t^p-;u- 1 —T;!'*. 3-^ 

^;btrn-;l/- 2 --f yuS. 3 -p^ t°n— 4 --^ 3-^^;Ut.°a 
5 —f^ua^ 2- t-y^;i'trp-;u-4--r;uS. 3 - (2 -7x:=.;i' 
7'at:;u) fn-;u- 1 — f 2 1 — f > K U 4-p«^;U 
- 1 > K U 2 3 > K U 4 3 — f > K 

U ^bS. 2 - t -7*^;P 1 --f > K U 4 - t -T"^;!- 1 -4 > K U ^pS. 
2 - t -7"^;!/ 3 - W > K y 4 - t 3 — f > K >; ;P»^;6<#lf e> 

li. 7"Pti>S, ^V7°pt>S. n-7*^;i/S, s-7' 

^v'l'S. ^'V7*^;ua. t-7'^;i/S, n-'^v^^bS^ n-^+S';i/X. n- 
^7>;i/a. n-:^^'^;i/S. fc KP + i^;'^;uS. 1 - k KP+i/ji^;l/K, 
2-t: KP^^i^^r-g^^bS. 2 - 1 Kp + v-f V7*^;US. 1, 2-v^tKP + '> 
J^^^bS^ 1. 3-vb Kp + v"r V7*Pti';i/S, 2. 3 -s:' t h'P + i/- t - 
1.2. 3- h y t h*P4v^7'Pbi-;i/a, i^Po^^;bg, 1-:?p 
pji5^;bS. 2 -i7ppj^5^;i/S. 2-^'pn-f v/^;bS. 1. 2-i?^'pp 
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1. a-v^'OD-r V7°ot.>S, 2, 3-i?i?nD- t-7'^;b* 
^ 1, 2. 3- h U ^aayahr^bS, 7'a^y^;US, 1 -7*a^i^;l^S, 
2-7'a^ac5^;l/S, 2 -7'd t-f V/^;US. 1, 2 -i? 7*0^^1^ 1 
, 3-v7'n^-f V7°n 2. 3 - v'7'n^- t -7'^;bS. 1, 2. 3 

- h U 7*D ^ 7*n t';i/S. 3 - K 1 - 3 - K^^;i'S> 2 - s - K 

2-3-K-f V7*^;i/S. 1. 2-v3-Kai^;l^S, 1, 3-v3- 
K>l'V7'Dtr;l.S. 2. 3-i^3-K- t-T*^;!/*. 1, 2, 3-hU3-K 
7°nt:;bS, yy^;uS. 1-T^yx^;ug, 2-T5 2- 
y-r y7'^;uS, i, 2-vT5yj^^;i/S. 1, 3-e^T^ y-f V7*d tr 
2, 3-i?Tsy-t-7'5=-;uS. 1,2, 3-h ur^yyatrjus, 

1, 2 -vvTyj:.^;l'a, 1. 3-vvTy-r V7°at:;i/«^ 2. 3 

-i^v^ry- t-7'^;ug. 1. 2, 3-h •;s/Ty7'Dt:;i.a, ^hD;/^;u 
1 -:^hDj.^;uS, 2 --hDx5=-;u«^ 2-^hO'f vy9=-;i/S> 1, 

2-i^-hajr^;l,S, 1, S -P~h a-i Vy'a 2. 3-i^-hD- 

t -7^;bS. 1 . 2, 3 - h - h a7"a t°;i/S^y&<^tj'bn^„ 

R I JkxfR i (ommt L < itmm.m(D^miSL 2 ~ 4 O OT;i/'!r^;i/»®^J t L 
T(i. TU;ua, l-^T^^uS. 2-7r::^J^S^ 3-7*x::^;i/S 

s 1, 3 -y^S' Vv'ai-;uS. 1 2, 2-v7 
2, 2-v h 'J;Ki*^;uS, 1, 2 -i? h U ;ut'^;bS, 1- 
y^;bTU;ua, 1 -i?y^;bTU;i/», 2-^^;i/Ty;bS. l-7a:z:-;bT 
y;uS. 2-y :i^~}ur*))u£^ 3 -7:r.=.;uTU;bS. 3, 3-e?7i::^;WT 
U^i'S. 1. 2-vy^;L'T'J;bS. 1 -7i^;i^- 1 -7'x-;i/S. 3-7^ 

Xit^ i^^'DT'n i^^a7*5';ua^ v^^n^v^^bg^ v:7P'\^i>;b 
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> -OY-ea^tl-S^-^^O. Y^mtLXli^ yg^^ua, rnf;!/ 
^vyaf;bS> n-7*5^;ba. s-y^^^bS. ^'V7*^;i.». t-7*5^;b 

n^v^^;US, 1 -t Kn+i/a.^;bS. 2 - 1 Ka + $/ aif-;bS, 2-tK 
a4i/-r V:^^;US^ l. 2 -v't Ka + i/ji^;i.S. 1. + 
V7'D 2 . 3 - V t Kn + V- t -7*^;!.*, 1 . 2 . 3 - h U t Kp 

^i/yn ^aDp(g^;bS^ l -^Dax5=-;ug> 2 -:^ddx^;|/^, 

V7'g^;uS. 1, 2 -v'.^' □ai^;i/S, l. 3 -v'^'an-f V7* 
atr;ua, 2. 3-s;'i7Da-t-7'f-;bS, 1. 2, 3 - h U ^ aD^p l^;L' 
7'n^y^;US, 1 -7*P^J^^;US, 2 -7*D^i^;i>'S. 2-7*a^-f 
V7*^;i.S, 1, 2-i?zra=Ex.^)im. 1. S-v-Zp^-Y V7'pt.*;i/S, 2 
, 3-v7*p^- t-y^;uS> 1. 2, 3- h y7'D^yaf;i/S, a-hV 
1 -3-^0-5^ 2-3-Ki^;uS. 2-3-K^V7'5^;U*, 
1. 2->'3-Ki^;bS, 1, 3-v3-h''f V7"at°;i.S, 2. 3-v3- 
K- 1 - 7*^;l/S> 1 . 2 , 3 - h y 3 - K7*P t:;u». T 5 y ^ f-^PS. 1 - 
7^yaL^)Vm. 2-T5yxf-;uS. 2-7^y-f 77'5^;i/Ss 1. 2-97 
1, 3->'T^/^V7'Pt>a. 2. S-v'T? y- t-y^ 
^US^ 1, 2. 3 - h UT^ y7°Pt°;i/S, i/Typ«g^;US, l-vT7J^^;i/ 

2->'T7i^;ua, 2-i^Ty>rv7'^;ba. 1. 2-5;^^Tyjc^;bS 

X 1. S-v^i^ry-f V7*nt:";i/S^ 2. 3 -Pi/7 / - 1 1. 2 
. 3- h Uv'T^T'p t7US. -hny^;uS. l-^l>pai^;bS^ 2--h 
pjif-;uS> 2--hP-f V7>;l/S, 1, 2-V-hajL^)im. 1, 3-v 

:^hD>ryrptr;i.*, 2. 3-v-hp-t-y5^;bS. 1. 2. 3-hy- 
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tLxit^ 7a.-;i/S, l--t7^;b». 2-i-y^))ym. l-T>hU;bS, 
2-T>h'J;i/». 9-T>by;uS. i-y^i->h^))um. 2-y:r.i-yh 

3 -7i^> h y 4-7:t:h>h u;us, 9 -7i-j-> m; 
. 1 -•t7^-fe^;uS. 2 -■^-7^-fe^;i/S. 9 -•:J-7^'-b^;b5. i-trix:^ 
z-ebc^;uS, 4-t:*^-;i/a. 2-b*7i^;i/-r;i'S, 3-tf7x^ 
;b-r;i/Ss 4-i:f7 3:^;M;i/S> p 7x^;b- 4 p-^— 7 

j:-;U- 3 p_>57_7J^^;^_ 2 j^- :$'"7i-;L'- 4 - 
m-^— 7i-;U- 3 -'T^USh m-^— 7x-;l/- 2 --Y^l/S^ o- 
h U m- h y p - b y p - 1 -7'^;l'7 p - ( 2 

-7i^;i/7"Dif;b) 3 2 — t7^;i/S. 4-yf-;i/- 

1- -:>-7^;uS> 4-^^;u- 1 -T>h y;i/S. 4' ^;ut'7i-;U'i';i/ 
»> 4" - t-y9^;i^-p-i5'-7iC^;U-4-^;uS#;6Wt>n^, 

R . RxfR 2 hv< immmoy^mm 2 ~ 4 o <^7?wi^^^]^»®^j ^ 

LT«. 1 - fn y 2 - t'a y 3 - fa y )Vm. v'^^US. 2 

- 1° y 3 - tr y v^;uSs 4 - 1" y i^::^)im. i ~ ^ > K y 2 

--(yvvium. s—fvKy;!/*. 4— f>Ky;i/». 5— rvKy;i^^ 6 
— YvKy^bS^ 7-^>Ky;us. 1— rv^vKy^i'S. 2-^vw'vKy 
s-^rv-fyKy^i/S. 4 -d' v-r > Ky ^ps, s-^rv-rvFy^us. 
6-^v^'>Ky;ua. T-^v-OKy;!^*. 2-7y;i.a. 3-7y;bS. 

2- '^>V7^-;i/Ss 3-'<vy77-;bS. 4-'oy77^;u^. 5-^ 
>V*77-;p»> 6-'^>y77^;i/». 7-^>V'7 7-;i/S. i— fv^> 
y77^;uS. 3 —r V'ov'7^-7us. 4 --r V'^>y7 7-;i'a. 5-1' 
v^>y7 7^;i'S, 6— f v^>v'7 7^;bS. 7-^'v^>y7 7-;i/S. 
2-+yy;us, 3-+yy;us. 4-+7y;ua, 5-+yy;ua, 6-+y 
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6 -^ry+-9-y-;i.s. 1 -*;u/N*yy;i/», 2-*;wn'VU;1'S, 3 

';v-;U». 2-7^:»->X'J 3 - 7 x >x U v-;H. 4 -7a. 

•:)->x'J 6-7i-^->xys^-;b», 7 -7^-^>X U >'-;i/S, 8 

-7:r::l->xy 9 - 7 >X U i?-:^;!/^, 1 0-7x:h>xy e;*- 

1 -T ^ U 2 -T ^ y P-jum. 4 -r 

^';v^;u«, 9-T^Ui^^;bS. 1, 7-7xf-VXD';>-2-^';i.^, 

1, 7-7i:^>xDy >-3— r;uS^ 1, 7-7i-^vxoy >-4--r;b 

1, 7-7if->xay >-5— 1. 7-7a.:h>xay >-6- 
-r;PS. 1. 7-7x-:)->XaU >- 8-^';uS. 1. 7-7i:h>XDU>- 
9-^;PS, 1, 7-7i-^->Xuy >- 1 0— r^bS, 1. 8-7i-f>XD 
yv-2--Y;uS. 1, 8-7i-f>xny >-3— (';PS> 1, 8-7i-^-> 
XDy>-4-^;uS. 1. 8-7i-^vxDy >- 5--<;L'S, i, 8-7x 
•:i->xa y v-e—f 1, 8-7xf->xDy >-7-^;bS^ 1, 8- 
7x■^->XD y >- 9 1, 8-7x:f->xoy >-i o-'f;i/«, 1 
, 9-7x-^>xoy >-2— 1, 9-7x-^>XDy >-3— 

. 1, 9-7x-f vxay >-4-^';ua, 1, 9 -7x:)->Xp y >- 5 --T 
-'I'S. 1. 9-7x-:h>xay >-6-'f;US, 1. 9 -7x-:h>Xa y >- 7 
--r;!/*. 1. 9-7x-j->Xay V-S—f^bS, 1, 9-7x±>xay> 
-10— 1, 1 0-7x-f vxay >-2-'f;i/Ss 1. 10-7x:^ 
>xay >- 3-'<;uX. 1. 1 0-7x^>XDy >-4-^;bS, 1. 10 
-7x-^>Xny >-5— 2, 9-7x:h>XDy >-l-^;bS, 2 
. 9-7x^>xoy >-3->r;pa. 2. 9-7x:i->xoy >-4->r;uS 
. 2. 9-7x-:>->xny >-5->f;i/», 2, 9 -7x-:h>XD y >- 6 —f 
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^US. 2. 9-7:«::h>Xn'J>-7— f;i/S. 2, 9-7i-f>XnU>-8 
2, 9-7ic-:h>XD'J >- 1 O—f 2. 8 -7ai-j->xn U 
>-l--r;i/». 2. 8-7^:h>Xay >-3->f';bS. 2. 8-7i-^VX 
P'J >-4--r;l/S. 2. 8 -7x-i->xa >- 5 — ( 2. 8-7^:^- 
>Xa >-6--Y;l/S. 2, 8 -y aLt>7.u^} y-7 2.8-7 
i-^VXD y >- 9 2, 8-7^-f >Xa U >- 1 0 --r;us. 2, 
7-7i-^>Xo«; >- 1 2. 7 -7x-:h>Xo ij >- 3-'f;US. 
2, 7-7x-t>xa'J >-4— 2, 7 -7x-:h>xo U >- 5--r;U 
2, 7-7i-f VXay >-6— f;i/S, 2, 7 -7^^>Xo U >- 8 - 
-r^ua. 2. 7-y^i->7.uVy-2~-()im. 2, 7-7x:h>XPy >- 
10— r;l/S. 1 -7:f:^i?c:i;l.S, 2-7x^v::^;i^«, l-7xyf-Tv^ 

2 -7xy^Tv-;uS. 3-7xy^Tv-;uS. 4 - 7 x y 5F-T v'^ 
1 0 -7^/5^7 >^^;^S^ 1 -7i/:^-9-i^^;bS, 2-7j:y^iJ-v; 
3-7a.y+•^^i?^;^S, 4-7i>'+-9-vc:.;bS, 10-7X/+-9- 

2-t^-^v'))m. i-t^^vv}im. s-t^^V')jim. i 

-;t+-9-v7yU;uS. 5-:^-+-9-i?Tyy;ba, 3-77if^;H. 2-^x 
3-^ji-;bS. 2-^^;i/fc:a-;i/- 1 ->r;i^^. 2-y^;n^D~ 

;i/-3— f;i/S> 2-^^;i'tfP-;i'-4--<;l/S^ 2 -y^;l/tfD-;i/- 5 - 
3 =5^;l/t:*o-;l^- 1 --r;i.S, 3 ^^bf d-;u- 2 --f 

3-p«5";Hi*D-;i/-4.--r;bSs 3-p«^;i't°a-;i/-5-'i';uS^ 2-t- 

7'^;Hi*n-;l/-4 --Y^bS^ 3- ( 2 - 7 x :^;u-7*a ti*a-;l/- l 

2-y^;b- i--r>Ky;i/». 4-y^;i/- i vku^i/Ss 2->« 

^;u-3-^>K';;bS. 4->«^;b-3~-r>Ky;uS, 2-t-7*^;H- 
> K y ;bS> 4 - 1 -7*^;b 1 -A y K y 2 - 1 -7'^;b 3 > K y 

^I'S. 4 - 1 - 3 > K y }\^mmtmihn^o 

2 2 



wo 03/087023 



PCT/JP03/04905 



1 -a-' t-7^;b-rvyDt>S, 2-a-^7^;b^ V7'a B—fy 
1 -j8--:^7^;bi^;uS, 2 - j8-:h7^;l/a:^;i,S, l-j3 
— :>-75^;H' V7"ot>S. 2-i8-:»-7^;H' vyatVbS. l-fpy^M 
2- (l-b'ay;i.) p ^;b^>i?;l/a, m-y^;b^ 

>v;uS^ o-p«^;^'^>^;;^S^ p-^'pp'<>v;I/S, m-^^^pp^vv^i/ 
o-^'pa^>v;l/S> p~-y^u^^yi?)im^ m-7*P^^>v;uS, o 
p _3_ m-3- K'^^v^US. o-3 — 

K^>i?;i'S, p-b Ka+vA?>i?;i.S^ m-b Kp^i^'^VS^^l/S^ o-b 

p--hn/v;>v;uS, m-- b a^Vv?;!.®, o-— ho'^V 

. 1 -b KP+5/-2-7i^;H' V7'pb';bS, 1 -^pp- 2 -7i^;i.^ 

-OZt^^n. Z©^J^LTti7iC^;US, 1— :J-7^yUS^ 2—ry^}Vm 
^ l-7>by;i.S, 2-7>h'J;l^S, 9-7>M;;I/S, l-7i:l->h'; 

2-7jL:h>b ij^bS, 3-7x^> h yyi/S^ 4-7i-:h>h U;i/S, 
9-7x-^>hy;l.«, l-i-y^^=-)i.m. Z~i-y^^=.)]ym. 9-:f-7^ 
-lr^;uS, l-b-b^;l.S, 2-b"lx^;l/S, 4-l^U-;US. 2-b*7x^;lx 
•^^l-S^ 3 -t:*7x^;W;l/S> 4 -b*7x^;U-Y;US, p -:$7-7i^;b- 4 
— r^USs p-i5'-7x-:^;l/-3— f^ua^ p-:5'-7a:^;l.-2--f';PS, m 
-:$'~7:c^;b^4— m-^-7a.^;u- 3 —fyi/S^ m-^'-7x- 
2 — f o - h U ;uSs m- h U p - h U p - t -7*f-;b 
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7^^;i'S. p- (2-7x^;l/7"Df;i/) 7a::=-;i/S. 3 2 -:^7 
4-^^;P- 1 -:h7^;US, 4-;^^;b- 1 -T> h 'J>»US. 4' - 
><^;nf7;3.^;H';i/S, 4" - 1 -7'^;i/-p -^-7^— ;b-4 
2-fDU;bS. 3-fc"n'J;bS. h°7v-;^S. 2 - ti°U v:^;l/S. S-t'U 
4_fij.;;-;l,g^ 2--l'>KU;l^S. 3-^>K';>/l/«. 4-'f'> 
K U 5 --f > K 6 --f > K U 7 — T > K V JlM^ 1 --T V 

-rvK'j;us, 3-^'v^>K'J;i'a. 4— r v-f vK'j;us. 5— rv>r>K 
U;uS, e-'f V-r>KU;bS. T-^v-rvKU^bS, 2-7'J;ba. 3-7 
2 -^>V'77-;uS. 3-^>V'77^;uS. 4 -'^>y7^^;PS 
. 5-^>V77-;i/Ss 6 -'^>V7v^;uS. 7-'^>V'77-;i/S. 1- 

V'^>y77^;i/S. 3-'rv^>V77-;i/S. 4— i'V'^>v'7 7^;bS 

^;i'a> 2-+yy;us> 3-+yy;bS> 4-4^y'j;i^s> 5-+yy;pS. 

6- +yy;uS, 7-+yy;bS. 8-4^yU;ba. l-^v+>'j;bS, 3- 
-rv+y'j;us. 4— Yv+yyii/Ss 5-^v+yu;us> e—rv+y;;!^ 

7--< v+y y;i'S. 8— Y.v+yu;ba, 2-+y+-9-';-;b». 5-+ 

3-*;WN*V>J;uS, 4-*;wnVU;uS. 1 -7i-^>xy 2^-;uS. 
2-7i-^->X'; v^;ua. 3-7i:^>xy 4 -7i:>->X U 

6-7x:^>xy 7-7x:h>X 'J v^;bS. 8-7x-^>X 

'j 9 - 7 X :^ >X y 1 0 - 7 X VX y i^-JUS. 1 -T 

y 2 - 7 y 3 - T y i^-)im. 4 -7 y 

. 9-r^V'y:=-)\ym. 1, 7-7x:h>XDy >-2-^;i.S> 1, 7-7ac 
■t>Xoy >-3-^;i/S. 1, 7-7x:h>xpy >-4-'i';i/S. 1.7- 
7xf->xny >-5-^';i'S. 1. 7-7x:f->xny v-e—r;!^*. 1. 

7- 7x-^>xny >-8--f;l/S, 1. 7 -7x:h>xa y >- 9 --f ;bS. 
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1, >Xn <J >- 1 0-'l';US> 1, 8-7x-^>XD 'J >-2->l' 

;US. 1. 8-7i±>xaU >-3-^;uS. 1, 8-7i-:>->XD UV-4 
1. 8-y^i-y7.uVy-5-^)]ym. 1. 8-7xt>XD'J > 
-6-^;l.», 1, 8-7^-:>->;^dU V-T—f^PS. 1. 8-7^:^>XD 
U>-9-^;^S^ 1, 8-7a.:h>xay >- 1 0-'i';uS. l. 9-7^.^ 
VXD U >-2-^;i.S^ 1. 9-7i:J->XDU>-3-^;i^, 1,9-7 
a^i-yxnVy~A-^)]^m. 1, 9-7a:-t>xa >- 5— r;i^*. 1, 9 
-•7jLi-yxuf)y~Q-^)um. 1, 9 -7i-^->xnU >-?--< l 
, 9-73.-t->xaU >-8-^;bS. 1, 9 -7i:^>XD U >- 1 0 ->f ;b 

1, 1 0-7i-^->XDy >-2-^/bS, 1, 1 0-7ac:•:^>XDU>- 
3— 1. 1 0-7a.-:h>xay >-4-^';US, 1. 10-7x:?->X 
a>; >- S—Y^bS. 2. 9-7i-:>->XD>;>-l-^;uS, 2. 9-7^-^ 
VXD'J V-a—f^l/S, 2, 9-7a.:h>XPU >-4— 2,9-7 
a.-^>Xny >-5-^';uS. 2, 9-7a.:h>XaU V-e-^;!/*, 2. 9 

-7i-j-vxD«; v-y—r;!/*, 2, 9-7x-^>XDy >- 8-'f 2 
. 9-7^-^>XD'J >- 1 O-'f^l^a, 2. 8-7xf->xn U >- 1 -^-^b 

2, 8-7i-:h>xa';>-3-f';uS. 2, 8 -7i:h>xa U >- 4 - 
-r;US. 2, 8-7x-:h>xny >-5->r;uS. 2. 8 -7a.:h>Xn >- 

6- -r;US^ 2, 8-7i-^VXnU>-7— f;US. 2, 8-7x:h>xa'; 

>-9--r;U», 2, 8-7i:h>xa'; >- 1 0--r;uK. 2. 7-7i-f> 
XnU >- 1 2. 7 -7 x:^>Xa 'J >- 3 2, 7-7^ 
i-y7.uV>-4~^}UU. 2. 7-7i:h>xa'; >-5-^;i>S, 2. 7- 
7:i.t>XaU>-6-'f;U». 2. 7 -7:r-j->xa U >- 8 2. 

7- 7:^-^>XD';>-9-'f;US, 2. 7-7i-f >xa';>-i o-^;uS 
. 1 -7 2-7x:J-i;^;ba, 1 -7a- y^Tv?^;!/*. 2-7 
3.y^Ti?-;l^». 3-7:cy^Ti^-;b», A-7 :c j^TV-jm. 1-7 
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2-:t+-9-yu;i/S. 4-;^+-y-y'j;ux. s-^^-y-v; 

;bt'p-;i/-3-'f;u». 2 -p<^;i/t:n-;u- 4 --Y;!^*, 2-y^;i/t:p- 
;i/-5— r;u». 3-y^;m-a-;b- 1 3 ^;ut'D-;i.- 2 - 

3-;^g^;bfc:*D— ;u-4 --f;^S^ 3 -^f-^Hi'D-;!^- 5 --f 
2- t-7*^;bt:-a-;b-4--i';i/S. 3- ( 2 -7i^;U7°D t";b) t°D-;i/ 
- 1 -^)um. 2 -p< 1 -'f > K y 4 1 — r > K U 

. 2-;^^)l^~S--(>VV)Vm. 4-^^;U-3--Y VKy;l^S^ 2-t-7' 
1 > K y 4 - 1 -7'^;!/ 1 --r > k >J 2 - t -7'f^;u 3 - 
^ > K 'J 4 - 1 -7>;b 3 --f > K y f.n'&o 

Sti-COOYt^^ti. Y©^Jt LT(d:^^;i/«, 7'ofc:;b», ^ 

V7•ob:;^S^ n-7'5";lxS, s -7*5^;L'«. 'l'V7*^;US. t-7'^)im. n 
-A:>^;ug^ n-'\+v;uS, n-'\7°^;bS, n-:t9'f-)\^m. tFa^S/ 
p< 1 - 1 K D + 2 - t K n ^ 2 - 1 K a + i> 

^vy^;bS. 1. E-v^t Ka+vJif^;i.S. 1, 3 -i^t Ka + S/'f y7'D 
f^I-S. 2. 3-i^t KD + i/- t-7*^;l^». 1.2. 3 - h y t Kn + i'7* 
□ 9aa 1 -:J7DDX^;bS> 2 - ^J' d noi^^l/S^ 2-:? 

aa^V7*^;i/a, 1. 2-i^^nDx^;uS. 1. 3 - t?^oa^ V7'n 
«s 2. S-i^^'na- t-:^^;bS, 1, 2, 3 - h U ^'na-Zn tVuS^ ^ 
nt;^^;bS, I -■fa=ejL^)U^^ 2 -7'ntx^;l/S, 2-7*d^-YV7*^ 
1. 2~i;^-/a=ix.^)i.m. I, 3-v7*D=E>i'y7°Df;ba, 2. 3- 
i;7•^^- 1 --/^ybS, 1.2, 3-hy/p^7'Dtr;i/S, 3-hV^;uS 
, l-3-Kji^;b5^ 2-3-Ki5'>ibS. 2-3-K-1'V7*^;uS^ K 2 
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-y'^jum. 1 . 2 . 3 - b u 3 - K7'D tr^bS^ T 5 y ^ l -t 5 y 

2-T5 y^c^^wa^ 2-T5y^'v/9=-;i'S. i. 2-i^T5yi 

^^I'S. 1. 3-5^7^ /-rvypt:>S. 2, 3 -i^7 5 ^ - t -7'^;bS. 
1,2. 3 - h U 7 5 y 7'n trjbS, i^7y>^;i/S> 1 -i/7>'x^ji.£, 2 
-e/T>'J:.^;US, 2-i>7y-f V7*^;b». l, 2 -vv7/J^^;US, 1, 
3-i?:>7y-i' V7*Dtr;U», 2, 3 -e^i>7 / - 1 1. 2, 3- 
h v7y7'at°;ua, ^hDp«^;bS, 1 |^ o 2--hoi^ 
2-::^hD'f V7'^;l/S, 1, 2-v-hDa:.^;l.^, 1. 3-v-hn 
^VT'Pt^S, 2. 3-i?-ho- t--/^;u«. 1, 2. 3-M;-hoy 

R . :^r/R 2 (DmmhL< imm^(Dmm^ 3 ~ 4 o ^ ^ l rti 

y h 'J 7;i/4;bv U v7;i'+;b7 U -;uv U 7;b 



2 7 



wo 03/087023 



PCT/JP03/0490S 




±ia-S9;^ (B) izisi^x. A' (i. TIB-^Si^ ( 2) ~ ( 1 2) /6^^.^i^^n 
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(2) ~ (1 2) Ar, -Ars ^tim^^it::. a^^)L< W 

m.m(Dm^ e ~ 3 o <^>t a r < imm l < e ~ 

3 0®TU-U>S, Ars (±SS& L < 6 - 3 0 ® 3 
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L < {immm(Dmm^ i ~ 3 o orji^jum^ l < ti^gg^©]^^^ 2 ~ 

mm 5-40 (D'^mmmtTi^mm. m.^hL< {mmm(Dmmm i-k^m 
wm%^^^ a^fe L < t±Mgi^®j0^m 7-40 ©T ag^^> l 

2-3 0©T;b3v+*;b5j<^;u», a^^> L< «Ma^<Z)j^«3 -4 0©v 
X{i*;WK+v;i/ST-*^„ ^fe, Ar, ^Ate :5ir>'R, tRi 

-en^n^ssiti:. so>(3ig'a-L3it^^ji»fi£LT^)ckv\ s: (1 2) ©pi±. 

-HSit (B) © (2) - ( 1 2) Stt-iJtt-SAr , -Ars > Ri W^t (O 
(A) ( 1 ) - ( 1 1 ) ^(i:iJ(t'&Ar , -Ar » . R, ;R 

—m^ (A) :^t; (B) ©^S{3fcit'g>a»®^jiLT{i. Moyvn^, 

bKD + v;uS. g^^) L< Ma^T^ yS> - has. vT/S. S^feL 
< {±i^a^©T;u+;P»> a^fc L < {iMa^®T;i<'>y^;uS. a^*> L < t±M 

asi^v/i^DT^P+^us. a^fcu<{±Ma^©T;u3+vS. ggi*)L<{±i^ 

Ma^o77;i/^;us. a^4) L < MasioT gj^*> l < 

tfz^ -isit (A) izm^^ ( 1 ) - ( 1 1 ) . :&t>-^sc (B) izisi.^^ 
5t ( 2 ) - ( 1 2 ) ^n^*n3te(^. j^iij 1-30 o)7)i^}m. 5nm 

Sit 5 - 3 0 (^Jv DT;b+;bS-??a^$nri^<s> i:^?* 

*^Bi®-^s; (A) St; (B) T'^$n^ff«7?#i^fb^©s#:^j^OT 
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(AD 




<A6) 
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(All) 




(A16) 




(AlZ) 



{A17) 





(A18) 



(A13) 





(A14) 



(A19) 




(A20) 



(A15) 
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(B1) (B6) 
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(B18) 

(B13) 



(B14) 



(B15) 
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*^B«©±fH-isxt (A) -m (B) (Di^mmt-^m\u ^mhmi-mm 

i3l^T. HgWtl^lil<^^>/^c < t ^> 1 11*^ b5I3-^S (A) Xli (B) (D^^ 
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7 -)U7 z yit^i^tLXit. Tie-^^ (C) xm^n^7V-}i7iy 



A r 6 (o^mm^ 6-40 (^^si^acD ^ t>> 0^ l i^i^i^iPi^ 6-4007 

'OV^^Vx^^k ^+-9->?7V'y;K i^7xc^;u7> h v-^K -TV 
K U * ;u/N*V U ;K U v;b. ^ > y4 y U 7 y >x-;b. 7 -fe ^ 
7 h7;b^7>x-;i^;f)Wbn^o S/i. HftLi^mm^^Q-iOor') 

-lyymtbXlt^ 7xr^U>, •:^7^b>, 7>h7-U>. 7x:J->xyU 

77^u>. f^^7x^u>, '^i>v'^;f 7x^b>, ^+-y-v7V''; u>> 5; 

7 X ::^;l/7 > h 7 ^ U > K U b * U U tr 'J v^ U > V 

'So 
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i-raki')im. n--ra^)m. s--:r^)m. t---r=f-}vm. 

> h + i^m. n 'v^r i/^^) , l^li^if 6 ~ 4 0 ©T y -^bS. i)^ 

6 ~ 4 0 ©7 -)imxm.^^tLfz7 5 ys> Mii^ir 6 ~ 4 o «)t u - 

yg, - has, /NDyvl^^A^W^n-So 

Arr ^XfAr, (D^mm^&-2 0(Dl^^mmtVrit. At, (DM 

m^t^ 6-40 ©^wi^stT) -9 t>^m^i)^ 6 ~ 2 o o ^ (D7bw^ft>n^. 



Ars ti. 7x^b>, b*7i — ^ — 7i^U>, X^^b'^V 

^fcitii. 7j<SJl?3?.(i^^^/6^* 6-30 (D^^mmx^ 0 . A r , . A r , o:;^I>* 
Ar M(igg|^ni>T^J;<, A r loRXfAr M<D<}>tK ti>—:^il)^;i.^V JlM 
Tmm^tir\,>^o nit. 1 -4 ©Mil-??* -So ) 
Arg . Ar lo^ZfAr ii<Dmm&tLXI.t. HUlH-|S^ (C) ©Are 




3 8 



wo 03/087023 



PCT/JP03/04905 



1 m^^i^it 2 m&.±mm ufcifjgT* o . mm. m^m. mm) . (n 

jEmimm. ^m. mmmm. mm) . (mm. mmmm. ^m. 
mm) . (mm. mm. m^^-mmm. m^) mommmfi^n^o 

Ll>jl7c1iK-/N->htLT{i. Na : 2. 3 6eV) . K ( 

i±mm^ : 2 . 2 8 e V) > Rb (tfc*Mi( : 2 . 1 6 e V) *5 J;t;c s (ft* 
1. 9 5 e V) 7^)^b;i^?¥7!)^^,S^$n'i.{i>:^c^< <k^— :5(Z)7;b;t7 U^l 
Ca (i±mmm: 2. 9 eV) . S r (tt^MI^ : 2. 0-2. 5 eV) . 
RXfBa (mmm: 2. 5 2eV) i)-^ihfjimi)'^i^m^^h^<i>i3.< ti>--D 

(Drivij y ±m.^mi^m\ihn. ^wmLt^ 2 . 9 e vot© t oi^m\.mti l 
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isi-^^^mm(Di^±^m^itm^ti^. ttz^'(±mmm^2. 9eVOT 

<^#{^:^ C s CstNa. CstK. CstR 

m^lt. LijO. LiO. Na2S.Na2Se. N aOmt^m^fibn. 0t 
Ll^T;^*';±»S*;^^y-:h^ KiUTtt. CaO. BaO. Sr 

0. BeO. BaS. CaSe;6W^.n^. ttz. 0 * Ll^Tyb* U^M®/n 
nyWktl^LTfi, mcf^ LiF. NaF. KF. LiCK KCl. Na 

c imt^f^ti^, ttz^ tti-tL\.^7 V ±m^m(D/\aY>imt Lxit 

. m^lt. CaF2 , BaFj . SrFa . MgF^ . BeFi ^©7 'vrbtl-^ 

mi^mmmm^i-^m^tLXlt. Sa. Ca. Sr. Yb. AK Ca 

> In. Li. Na. Cd. Mg. Si. Ta. Sh^ZfZn(D(ptji< th--^ 

n(ommmmx$>;^ztmt u\ m^mmm:b^zHih(Dmmmxmf^ 
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mmzm^^<hn:hmmm(DMwntLxit. m<t-( yi^oj^m^^ ( i to) 
> Mitm (NESA) . m. e^s mmMmx^^. ttzmmtLxit. 

m^. :^^y=i-~'r^y^^mmizj;::^jBm-^Wi^m^^:^t-d^x^6o ^^mo) 

W^EL^^CifflVN^, HUlH-^^ (A) Xti (B) T'^^n-SYb^^^^W-f 

^^mmmmit. M^mmm. (mbe^) *>'Si,ni?w{o^;6>L 

$ e>t-iis$^t4{c#*iycwaE L^?$r^i^ z. ti^xn^ z<omm.E hmi-it 
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-^f^m 1 iit^m (A 1 ) (D^m 

(1) 9-(2- •:)-75";W) TV h7-b>(7)-^fig 

Ar#H^T, 9-7'a^T> h7-te>(3g. 12iiimol)> 2-:^7 ^ PV.-^n >M(2. 4 
g, 14iniDol, 1.2eq) . -rh^ + X ( h U 7:ii— >;U.-J:X7 >) ^^yi^^A{0)iQ. 
28g. 0.24iDiDol. 2«Pd)*i;p< h + i^i:5'>(40mI){J:MSL. 2Mj^m:J-h y»:;A7K 
^^(4.5g. 42iiiinoI. Seq/20m\)^1]QA.XlOmmm^^iLtz^ RjSM-^t)^5SijL. 

(82!f,crude) $:^#/t„ c:ti*i/3-h*7A (i/ U >&y;b/i;^ do^ ^» 
US L T^^fe@#: (2. 7g, J|3i$ 7i%) ^Utz^ Z(Di,mt^ 'H-NUmzJ:^ 

9-(2- i-y^ju) ryhy-^ytm^^ntz^ 

'H-NMR (CDCI3. TMS) d 7.2-7.7 (9H, m). 7.8-8.1 (6H. m). 8.51 (IH, s). 

(2) 9-ynt-io-(2- fy^)V) ryhy-^y(D^m 

9-(2- i-y^jU) T>h7-fe>(2.7g. 8.9mmol) ^M7K (N. N-v^ 

K) DMF (SOmlX^MiSLs (H-zTa^^Ts^ zyy^ ^ K) NBS(1.7g, 9.6 

mmol, i.ieq)<^)M7KDMF^^(6ioi) ^M^x, m.^rnommwb. ~-miS(.m 

fe@^*(3.2g.iR^ 94%) mtz. z.(Dtcoit. 'H-NMRli:J:09-7'D^-10- 
(2- ryh^-bytmZ^titzo 

•H-NMR (CDCl,. TMS) 6 7.2-7.7 (9H. m), 7.8-8.1 (4H, m), 8.62 (2H, d. J= 
8Hz). 

(3) 9-(4-(2,2-v7i:^;m'^;u) 7x:^jU) -10- (2- i-y^jl) T>h7-fe 

y (fb'&ti (AD) ©-^^ 
Ar#HmT> 9-7*n=E-10-(2- -t 7=^)1) T> h7-fe>(3.2g. 8.4inmol) . 4- 
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(2,2- 7^-;U/i<n >M(2.8g, 9.3iDinol, 1. leq)s Tby^ 

X ( h U 7 i ^)lt^^y » y A (0) (0. 19g, 0. 16iiynol. 2«Pd) ^ h 
>(30inl)t3M?SL. 2Mi^M-:J-h U-^^ATK^i^Og. 28iniBol. 3eq/15ml) ^rin^T 

'H-NMR (CDCh. TMS) d 7.15 (IH. s), 7.2-7.4 (17H, m). 7.5-7.8 (8H, m). 
7.8-8.1 (4H, m). 

^ ^{iix ^it>n/cS#:(3.4g) $:340 ■C/lO-'Torrl? 1 ^FB^^fflMI-'S .1 1 
J:0^^fe@#:(2.9g)^f#it<, iI0*)©l±. FDMS (7^'-;b Kf^ V-yi/ 

y 7"E g . -< -tryt^T- > i/ i' ;H p ^lt>':)&'7 ;J^;te^^aKT g ©ilS^m^-l^ 

FDMS, calcd for C4<H3o=558, found in/z=558 (M+. 100). 

Amax, 397, 378, 359nin (PhMe) 

Fmax, 438njD (PhMe, Aex=397nin) 

Ip=5.71eV (IGOnW. 27Y/eV) 

Tg=108r. 

^^^12 «t^tl (A 2) (D^m) 
(1) 9-(3.5- v7'a^7i-;l/) T> h7-fe>«)-&fiK 
Ar|IHmT^ 9-3- KT >h7-fe>(8.7g, 29iniDol, l.leq) . 3.5-i?-/P^7 
a:^;U**a>K(7.3g. 26ininol). 7^h7 + X ( h 'J 7 i-;b*X7 ^ » 

A (0) (0. 67g. 0. SBmmo 1, 2%?d) t h > (80ml) (zM^ 2Mj^M-t h 'J A 
7j<^?g(8.3g, 78mmol. ieq/AOml)i:lM^X\Omfm^Lt:i. m^m^^^ii''^^ 
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» x-mWiLrmM'miW{.L2gM^ 391 2" "crop) rm^o -a-n-. 

(9.3g.ilX* 87«) Vm^o z.O)h(0\.t. 'H-NMR{^J;f99-(3.4- v7*D^7 

x:r.;U) 7>h7-fe><!:Iql^$tL/i:„ 

•H-NMR (CDCh, TMS) d 7J-7.6 (8H. m), 7.85 (IH, t. J=2Hz). 8.0-8.1 (2H 
. m), 8.49 (IH. s). 

(2) 9-(3,5- v>^7i-;l,7i^;b) T > h 74r X^)-^-^ 

ArUH^Tx 9-(3,5- v7*d^ 7i:=-;b) 7>h7-fe>(5g, 12mniol)> 7^^ 
;l/.ifa>K(4.4g, 36inmol. 3eq) . x ( h U 7aL-;l//^;^7f » >'n*7 

i^'^ A (0) (0. 55g. 0. 48inmol. 2!«Pd) ^ Y )l:r.y (lOOml) l^im^^^ ZU^Wi- h U 
•^^^jK^^Kdlg, O.lOmol. 3eq/50ml)^Jn^T10«^gitLfc, aS^-^tl^^ 

;i//'\+-9->. 'v+ifV+S* i^^7nD^^>, fi^(i:'\+-y-> + 1056 v^^dd 
Ti|iMUT?^MfeT^;i'7TX@#;(3.6g. U%) ^mtzo Z<Di>(Of.t^ 
'H-NMRJ^l>*FDMS{3j;09-(3.5- >'7i^;i/7i^;l') T>h7Hr><!: 

'H-NMR (CDCh, TMS) 6 7.3-7.6 (lOH, m), 7.7-7.9 (8H, m), 8.01 (IH. s). 

8.05 (2H, dd. J=9Hz. 2Hz). 8.52 (IH, s). 

FDMS, calcd for Ca 2Hz 2=406. found id/z=406 0*+, 100). 

(3) 9-7*0 ^-10- (3. 5- v7jc-;ix7iJ:^;i/) T > h 

9- (3, 5- 7 i ^;U7 :l ^;u) 7 > h 7 -fe > (3. 6g, 8. 9iiimol) ^M^i^D M F (6 
OmDM^L. NBS(1.9g. llmmol, 1.2eq) (DM7KDMF^^(7ml) %:M^X 
. ^?a-l?10^^m#L. -mnULtZo S)S?ft'^^7K(50ml)T?#3gRL. 
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'H-NMR(^cfc»99--/D^r-lO-(3.5- v'7 x^;U7^-;l/) 7>hy-t>tm 

'H-NMR (CDCI3. IMS) d 7.3-7.9 (18H, m), 8.01 (IH. t, J=2Hz). 8.62 (2H, 
d. J=9Hz). 

(4) 9-(4-(2.2-v7i^;Hf-;u) 7i:^;l/)-10-(3. 5-i;'7i^;b7x^;i/) 
7>h7-fe> (it-^m (A2) ) ©-^fig 

Ar^HMit. 9-7'n^-10-(3.5- i^y oL^jh) T>h7-fe>(3.9g, 8 

.Ommol) > 4-(2,2- v'7j:-;i/t':=.;U) 7x:=-;b^'D >i?(2.7g, 9.0imnol, 1. le 
q). xhv + X ( h U7a:^;^/j^X7^' V) /n'7>^'>A(0) (0. 18g. 0.16mfflol, 2 

m) ^ h > (30idi) izmm u mmm-r i^imm (2. 9g, 27imnou 3eq/i 

h^u^Y'Tvl -< (^/';>f;y;^/'s+i^>+10!!^ v^^'onpt^v, ^^^yj^ 
20» i^i^Doy T|»MLTefe0#(4.3g,W 81») kntz. ILOhOCO 

'H-NMR (Dm-Mmmmy(D j; 9 r-* ^ /c„ 

'H-NMR (CDCI3. TMS) 6 7,15(1H. s). 7.2-7.5 (24H. m). 7.7-7.9 (lOH. m). 
8.02 (IH. t. J=2Hz) . 

$ f#bn/c®#:(4. 3g) ^360 t/lO-'Torr-?? 1 NFFBl#^liil1- i <h 
J;O^^Mfe@#(3.2g)^f#/Co FDMS{::J;0g6*JiJ (A2) 

'Sil<i:^5i^L/c„ Sfc, Eg. I p:^OTg<^ayE^m^OTtwT^f•o 
FDMS. calcd for CssH, 6=660. found iii/z=660 (M+. 100). 
A max, 397, 377, 359nii) (PhMe) 
Fmax, 435nm (PhMe. A.ex=397nm) 
Ip=5.82eV (lOOnW. 60Y/eV) 
Tg=120lC. 
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^^^J3 iit-B^ (A3) (D^m) 

(1) 9-(3.4- i;^DD7i-;i/) TVh^-bV®-^^ 

Ar^H^T. 3.4-S?^?aD7^:^;bJKavM(2.7g, Hannol, 1. leg) . 9--/P 
^T>h7-fe>(3.3g. 13n)mol). xh7 + X ( h 'J 7 x:^;b/tNX7 ^' » /^°7>' 
^ A (0) (0. 3g, 0. 26imnol. 2%Pd) h > (40ml) {cMji ZmMi- h U A 
7K^flK(4.5g. 42inmol, 3eq/20ml) *Apx.TlOlNFM0SL/i„ ^^i-^tl^^giJ L 
TPdH^I^^. 5?^*^^>W*I^$:^I5(. IISft^^7K(30inl)-el^^. li^vr;^v/ 

(3. 7g, 88«) ^m^o Z.(D^(Dit. ' H - N M R lii cfc «9 9- (3. 4- 
an73i^;U) T > h 7-b>^InI^^ti/i, 

'H-NMR (CDC Is. TMS) 5 7.2-7.7 (9H, m). 8.02 (2H. dd. J=7Hz. 2Hz). 8.48 
(IH. s). 

(2) 9-(3.4- v7ai:^;U7ci.-;U) TVbv-bV®'^^ 

ArUH^T. 7i-;U5Ka>M(3.6g, 30ininol. 2.7eq) . 9- (3, 4- v^Da7 
i^;b) T> h7-te>(3.7g. llmmoD^ v^Pafx ( h U 7 a. X 7 ^' > 
) -.y^;lx(II)(0.72g. Llmmol. 5«Ni). h U 7x-;l/7^X7-f >(0. 58g. 2.2m 
mol, 2eq to Ni) . U >M* U AtK^!^ (16g. GOnmiol. 2eq)$:M7Kh;l'J^>(8 
Oinl)ti»L. iOX:X\mmiimUz. ^J^^?S-^tl(-7K(50ml)^^;()P;t. Tf^m^^ 

h% Lfco ^wy^ ^Mmm^'m. ias]^^7K (30nii) T-ajt. 

i^U*y;i'/'\+-9->+105{ i^^aa:^^y, i?^nn^^>, 
#|^{;:^+-9-> + 30!« v^DD^tiJ'V) T|SiaLrefe@#(3.7g.%^ 83%) ^ 
::<D^>0{i. 'H-NMR;&0*FDMS(Ccfc<99-(3.4- v7i-;U7:tc^ 
;l/) T>h7-fe>t|5)^$nfc„ 

'H-NMR (CDCU, TMS) 5 7.1-7.7 (17H. m), 7.8-8.1 (4H. m). 8.49 (IH, s). 
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FDMS, calcd for C32H2 2=406. found ni/z=406 (M+, 100). 

(3) 9- (3. 4- v7x-;l/7i^;ix)-10- 7'n^ T > h VO-^-^ 
9-(3.4- i^7i-;l.7aLc:i;i.) T>h7-fe>(3.7g. Q.lmmol) ^MyKDUF (b 

OraOt^ML. NB S (1.8g. lOminol. 1. leq) (DmjKDMFmmiOml) ^1)UA.X 

. 5o*t:T*5^»mLT^js?i-a-ifei^^i^-{c^*^L/-co -e©^. mux^i mm 

«99-(3,4- v?7i^;l/7^-;U)-10- 7*PtT > h ^-fe > tlHl^^ti/c^ 
'H-NMR (CDCI3. TMS) 8 .2-7.7 (17H. m), 7.85 (2H, d. J=8Hz). 8.61 (2H, 
d, J=8Hz). 

(4) 9- (3, 4- >?7:t::^;U7i^;u)-10-(4-(2,2- i^7 3.^;ut*^;l/) 1 
) T>h7-fe> ({b-^tl (A3) ) 

Ar^H^T> 9- (3, 4- v7i^;b7ic^;b)-10- ^a^r > h 7-fe>(3.0g. 6 
. 2ininol) .4- (2, 2- 7 ^ t*^;l.) 7 ^ ^;u.i<n >M (2. Og, 6. 7inmol. 1. le 
q)> xh^ + X ( h U 7:^-;l/*X7^' » /N-7v'>A(0)(0.14g, 0. 12inmol. 2 
JdPd) <^ h ;l/:t. > (20ral) t^M 2M]^M-t b U A7K^?^ (2. Ig. 20iiimoU 3eq/l 

^Mfe@^4i(3.7g)^f#/c. ^n^r^Jlh;Ui>(40ml){cM?gU i^C?^^. 5giJU 
T^^fe@#:(3.6g,W 88«) *|§/c, Z(Di,(0(D ' H-NMR ©Si^^TO 

'H-NMR (CDCI3. TMS) 5 .0-7.9 (36H. m). all-H. 

$ t» H t>n/-c@#: (3. 6g) *340 t /IQ-'TorrT* 1 ^mmmmt^ Z.t\z 
^0^^fe@#:(2.1g)$:t#/c.~ 3©t<^(i. FDMS{^J:0@M (A3) X^ 

FDMS, calcd for Cs^Ha 6=660, found in/z=66d (M+. 100). 
A max, 398, 378, 359nm (PhMe) 
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Fmax, 437nm (PhMe, Aex=398nin) 
Ip=5.82eY (lOOnW. 64Y/eV) 
Tg=122t. 

^^Mi (fb^tl (A4) ) 0)^]^ 

(1) 9-(3- ^DD7x-;b) T> hv-teXZ)-^'^ 

ArUHMT. 3-^'aa7i:=-;b.ifa>M(3.3g, 21miBol, 1. leg) ^ g-^a^T 
Vh7-fe>(5.0g, igmmol)^ -rh^ + X ( 7i-;b.i^X7-< >) /^^i^'^^A 
(0) (0. 5g. 0. 43mmol. 2%?d) ^ h ;UJ^> (60ml) izmm ZUj^Wi- h'J A7K^ 
?^(6.8g. 64mmol, 3eq/35inl) S:An;iT10^r4«L/t« aS?S^i^;6^ e>^*|li ^ 

^m. is*pA^7K(30mi)-egfe#^. ?sgii^^^^v'>Ar*^^i. mm^^Lxn^t 

n^^» T|fMLT^^fe@#:(5.2g.i|X^ 95%) ^ff/io 'H- 

NMR{^J:09-(3- i^aD7i^;b) T> h v-fe >t|^I^$n/c. 

'H-NMR (CDCh, TMS) 5 .2-7.7 (lOH. m), 7.7-7.8 (2H, m), 8.48 (IH, s). 

(2) 9-(3-(4-7:i:^;U7^-;U) -7^=-^ T>hv-b>(^)-^^ 
ArllHmTs 4-t'7 3:^;b*'D>lg(3.6g, ISbbdoI, 1.3eq) . 9-(3- ^Da7 

^^;i') T>h7-lr> (4.1g, 14nBDol) . v'^' a a (1,1' - fx (i;7a:^;l/* 
X7-fy) 7^a-fe» ^>y'!r;KlI)(0.3g. 0.44miBol, 3XNi). 'J 
'>A(10g, 47imnoI, 2.7eq)^M7Kv:t+-9->(70ml)(^M^t> 90t:T7 ^r^« 
Lfco ^Ji5?I'^tlt^7K(50nil) t h;l.i> (100ml) ^iDx.. W«IS<^:»KL. ISfP 

:t^7K(30mi)T'gfe^^. ^w^f^i/^h.'QW^^ mm.^'ki.xmmmwkmz. 

o in<^^i|x^'y-;K50ml)+ h;l/X>(iOinl){;:l^?gU. 5gijLTx 
i5'y-;i^-r*?5fe?f LTSfe@#:(4.8g.JR$ 84!«) ^lifco 'H-NM 
R(-J:i9 9-(3-(4-7i^;b7a:^;l.) 7i-;U) 7 > h ><hj5|^$tl/i:o 
'H-NMR (CDCI3. TMS) 5 .3-7.8 (19H. m), 8.03 (2H. d. J=7Hz). 8.49 (IH. 
s). 
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(3) 9-(3-(4-7i^;U7a:^;U) 7 3L^;U)-10- -/d^ 7 > h v©-^^ 
9-(3-(4-7x-;i'7a:^;u) 7:c:=-;U) 7>h7-fe> (4.8g, 12miiioi) ^MjK 

DMP aOmDizmmL^ NBS(2.3g. ISmmol, 1. leq) ©MtKDMF^^KOSidI) 

:?>'-;ur-^^LT?^llfe@<*(5.2g.J|X$ 89») ^^/c„ ^©^jCDti. 'H-N 
MR{zicfc09-(3-(4-7i— ;U7:t-;b) 7i-;i/)-10- 7*0^7 > h7-fe villi 

'H-NMR (CDCh. TMS) d 7.3-7.8 (19H. m), 8.61 (2H. d, J=9Hz). 

(4) 9-(3-(4-7ji^;b7i^;u) 7i-;l/)-10-(4-(2,2- 7 ^ 

7>h7-fe> ab^ife (A4) ) 
Ar#H^T> 9-(3.4- e^7i^;b7x-;b)-10- 7*d^ 7 > h > (3. Og, 6 
.2dijdo1) . 4-(2,2- >^7 aL^;Hfc=-;U) 7a.-;u.-KD>lS(2.0g, 6.7niinol, 1. le 
q). xhv4rX( h U7:c^;l/.i>X7^ » >'\°7 v?'^? A (0) (0. 14g. 0. 12inmol, 2 
KPd) ^ h )V:r, y (20inl) {iiMjII 2mm-r h')^ A7K^^ (2. Ig. 20inmol, 3eq/l 

fe@#:(3.0g,W 73X) ^ntzo Z(D^<D<D 'H-NMR(^SiJ^i^mTOT©J: 
•H-NMR (CDCla. TMS) 5 7.15 (IH. s), 7.2-7.4 (22H. m). 7.6-7.8 (13H, m) 

^^iz.n i^ntzmi^ (s. og) *34o t; /lo-'Torr-e 1 mfmmmm-^ zti^i 
j^f)mn^mi^{2.Qg)^ntz^ iKDiyon, PDMst-jcogwti (a4) x^ 

FDMS, calcd for C52H3 6=660, found iii/z=660 (M+, 100). 
A max, 397, 377, 358nin (PhMe) 
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Fmax, 434niii (PhMe, Aex=397nm) 
Ip=5.83eV (lOOnff, 82Y/eV) 
Tg=115t:. 

^^«?!l5 iit-^m (A5) ) ©-^^ 

(1) 9-(4- 9unyjL-}iy) 7>i'y-^y(D^J^ 

Ar#HMTx 4-^aD73.:=.;l/;Kn>^(5.0g, 32mmoI, 1. leq) . 9--/atT 
>hv-b>(7.5g, 29ininol). xh7+X ( h 'J 7i— ;b4^X7^' » f^'y^J^h. 
(0) (0. 7g. 0. eimmol. 2«P(1) ^ h > (lOOml) im^-T h U A7K 

^^^(lOg, 94iiiiDol. 3eq/50iiil) *iO;lTlOB#Mjl^ Lfc, Sii5jl-^i!l<^6SiJ LT 
Pdm<Srl^ ^ . 5^:6^ b W^S ^Sr^K. ISjffi:6i^7K (30ml) -etJfe?^, "T^ y ^ 

mt^ 'H-NMR{3J: 09-(4- ^uuy:^=.)V) 7 y h^'ty tm^^Mc, 
■H-NMR (CDCh. TMS) 5 7.2-7.7 (lOH. m). 8.02 (2H. dd. J=7Hz. 2Hz). 8.48 
(IH. s). 

(2) 9-(4- ^□□7^-;U)-10- 7*a^T> h7-l2>®^^ 

9-(4- ^'□U7:i:-;i/) T>hv-fe> (4.0g. 14minol) ^ItMtKDMF (60ml){:: 
mmv. NBS(2.5g, 14nimol. leq) ©M*DMF^?S (lOml) SrteT^ ^ig-^ 

. 7 mf^mn^. -mtm uz. Kmu.-^m^i^ am) T-^f? mw^^m. ^ 

^y-;U-e^^LT^Mfe@#(4.6g.JR$ 89X) *f#fc„ Z.(Dii(0\t. 'H-N 
MRtct99-(4- :J?an7i-;U)-10- -/n^rTV h 7-b><h|^^^nfco 
•H-NMR (CDCl,, ™S) 5 7.3-7.7 (lOH. m). 8.60 (2H. d. J=9Hz). 

(3) 9- (4- i?nn7ac^;u)-10-(4-(2.2- i?7ai^;U t'^;l.) 7xzl;1,) 7> 

ArSfflmr. 9- (4- i'DD7i-;ix)-10- ^p^TV h7-te>(2.0g. 5.4inmol 
) . 4- (2. 2- i;7:.L^;Hi*^;l,) 7 ^ ^;b.-KD >^ (1. 8g, 6.0mmol. l.leq). x 
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h 7 + X ( h 7 i X 7 ^' » A (0) (0. 12g. 0. lOmmoI. 2«Pd) * 

h;ba:>(20ml){^.ML. 2M^^:h h U -i? A7lc^?Sa. 9g, ISmmol, 3eq/10ml)Sr 

@^*(2.4g,i|X* 82K) ^mt^. 'H-NMR(::J;f99-(4- i7DD7 

x^;u)-10-(4-(2,2- v7i::^;ut:'z:-;l.) 7j:^;b) T > h ><!:|5l^$nyc 

o 

'H-NMR (CDCI3. TMS) 6 7.14 (IH. s), 7.2-7.4 (20H, m), 7.5-7.7 (6H. m). 

(4) 9- (4- v7i^;UT5 y7ai^jU)-10-(4-(2,2- v7 a:^;Ut*^;i,) y a, 

T>^v^z> Gb^ti (A5) ) (D^rn 

ArUHMb, 9- (4- ^'ao7ic^;b)-10-(4-(2,2- i?7i^;Hf^;l.) 7^^ 
-'I') TVh7-b>(2.4g, 4.4iiiinol) > 7 ^;UT 5 > (0. 9g, 5.3iiiinoI. 1.2eq) 
. hUX (v-OvUr-VT-fehV) v/N"^v'>A(0)(0.1g, 0. llnynol. SSdPd) 
. h Ut-7>;^.i^X7^'>/h;^x>^?^(66wt«. 0.05inl. 0. IBmnol, 0.7eq to 
Pd) . i-hV^M--fh^ i/ K (0. 6g, 6. dmm I, 1. 4eq) *M7K h > (20ml) in 

*lfe@#(2.4g, 815i) ^Ufzo Z(Di><D(D 'H-nMR(om^mmT<D^o 

'H-NMR (CDC!,. TMS) 6 7.0-7.4 (33H. m). 7.6-7.9 (4H. m). 

$ b f# t>n/i@#(2. 4g) ^360 t/lO-'TorrT 1 B^P^^MMt-i. ^ .h 
J:9^^fe@#a.9g)^f#/io FDMS{::J:Ogfi<Ji^ (A3) 

FDMS, calcd for C5 2H3 7N=675. found in/z=675 (M+, 100). 
A max. 398, 379, 360, 307niD (PhMe) 
Fmax. 457nm (PhMe, Aex=398nm) 
Ip=5.73eV (200nW. 16Y/eV) 
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Tg=114t. 

^j^mG (it^^ (AID) o)^m 

9- (4- v7:c:^;bT5 >'7a.^;l.)-lO-(3.4-i;7x:^;U7x^;l/) 7>h7-fe 

> (it^m (AID) 0)-^!^ 

ArUH^^L 9-(4- i7nD7i^;U)-10-(3.4-v7i-;U7a.^;j/) 7>h7 
•fe > (2. 3g. 4. 4innioI) . 7 ^ -;PT ^ > (0. 9g, 5. Snmol. 1. 2eq) > b 'J X ( v 
^ > U > T -fe h » v'/N- 7 A (0) (0. Ig. 0. 1 Immol , BJfiPd) > h V t-7'f- 
;b?iN7.7i' >/ h;l/x>^?^(66wt!lll, 0.05ml. 0. 16mraol. 0.7eq to Pd), ^ h U 
•i'At-yh + i/ K(0.6g. 6.3mmol. 1. 4eq) ^M7K h ;i^x>(20Bl) 8^ 

<S:ff tl^^m h fUJi. > (40inl) izMM L . ^gij LT^^fe@#: 

(2.2g.W 78?(1) i^lffco i(7)^)©l±, 'H-NMR:^t>*FDMS(i:J:i9'fb-^J^ 
(AID X^&^lLt^mmLtZo 

^mn (it-^m (a 1 4 ) ) 

9- (4- v?7:.u^;^75 y7:i::=i;U)-10-(3.5-v^7i-;l/7x^;U) TVb^-fe 

> (it-^^ (A 1 4 ) ) (D-a-^ 

Ar|IH^{b. 9-(4- ^auyx.:=^)U)-lQ-(Z,S-^J7x.-)l7:t.:^}D 7>h7 
•fe > (2. 3g, 4. 4iinDol) ^ v 7 ^ -;i/7 5 > (0. 9g, 5. 3niiDoK 1. 2eq) ^ h U X ( v' 
^>S;Uf'>7-lz h» i?/N'7i;''?A(0)(0.1g. Cllminol. SM . h U t-7*?^ 
;U*X7^ >/h;l/i>^^(66wtX. 0.05ml. 0. 16mmol. 0.7eq to Pd). i- h V 

A t-7* h + i/ K (0. 6g. 6. 3mfflol. 1. 4eq) h ;b x > (20inl) izM^ 8 ^ 
Pelii^ L fco Kmrn^^ $r ^ SiJ L . h ;i/ > . tK. y ^ y L x^M^ 

^in^Mh;Ui>(40ral)(;:M^L. SS:?^^. 6SiJLT^tfe@# 
(2.5g.i|X$ 86«) ^ntz. iLCDhmt. 'H-NMRRXfFDUSi,z^^it^m 

(Ai A) x*i>^;it^vmbfz, 
^^ms (it^m (A2 0) ) 
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9- (9, 9- i^/^)]^7)\yt\yy~2- ■i';u)-io-(4-(2,2- v7i^;m'-;b) yx. 

T> h 7-lr > iit^i^ (A 2 0 ) ) CD-^fife 
Ar^fflMT. 9-(9.9- ^;i/7;U;fb V-2- 'f;l/)-10- 7'o=&T>h7-fe> 
(2.8g, 6.2inraol) . 4- (2, 2- v'T 7i^;b**D >M(2. Og, 6.7inin 

ol. 1. leg). rh^^^X ( b U 7 :c j^;i/;jNX7 ^' » v'!;A(0) (0. 14g. 0.1 
2inmoU 25«Pd) h ;bx > (20ml) zmMi- h U AtK^?^ (2. Ig, 20iiimo 

1. 3eq/10ml)*An;iT10l^f^jigSLyio MfS^g-^tl^^giJ 7K J-)^-^ 
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